Fostering research infrastructure
ecosystems for addressing complex
scientific and societal challenges

BETTER POLICIES FOR BETTER LIVES



GSF work on Research Infrastructures
// (see https://www.oecd.org/en/networks/global-science-forum.html)
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// RI ecosystem definition

Rl collaborations are extremely diverse, in their geographic distribution,
composition, objectives, organisation...

In this report, a Rl ecosystem is defined as:

“A dynamic collaboration between research infrastructures which has been
developed around a set of shared strategic objectives and provides,
supports or coordinates services and/or activities at the level of the RI
collaboration, while the individual RIls remain responsible for their own
governance, strategy and business”.

Emphasis on the added value brought by the active partnership. Excludes loose
networks that have no clear common objectives and/or have no common
deliverables as well as collaborations that are centred around single Rl and
“distributed” Risthatare considered as a singgle RI with multiple nodes.
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>> RI ecosystem composition examples

Cght source RI \ [/FOI‘SChungszentrum ) \ CEA \

Jiilich GmbH J [/
[ Light source RI - ~ [ CNRS
[ Karlsruher Institut
[ Light source RI fir Technologie |
. . | EMBL
[ Light source R [ Natural Resources Collaborative
. § . Canada . partnership [_Eser ]\x :
i AISBLlegal [ National Research ) with an ( Collaborative
{ entit Council Canada .
13 more h:ght source Rls / y — . Agreement for Grenoble / partnershlp
I University of R école de
: [ Toronto ) cooperatlon
[ Light source RI [ Other partner | Grenoble INP /
[ Light source RI universities )
| Grenoble |
niversi
RI ecosystem of similar RIs RI ecosystem of different RIs in RI ecosystem of different RIs in
League of European Accelerator-based the same domain different domains
Photon Sources (LEAPS) German Canadian Materials Grenoble Innovation for Advanced
19 European light source RIs from 16 Acceleration Centre (GC MAC) New Technologies (GIANT)
organisations 5 core institutions + additional 2 French research organisations, 3
partners ) \ European RI organisations, 3 French /
/ \ higher education institutions /
\

-
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/ RI ecosystem typology

Increasing competitiveness (innovation focused)
e.g. Thailand National Science and Technology Development

Increasm?(the impact of large RIs
or linking large and small RIs

e.g. Particles, Universe, NuClel and Hadrons for the
German National Research Data Infrastructure
{(PUNCH4NFDI), Korea Global Science Data Centre (GS5DC)

Increasing the

attractiveness of an area
e.g. Grenoble Innovation for Advanced
New Technologies (GIANT)

Focusing on a common major objective

e.q. Integrated Services for Infectious Disease
Outbreak Research (ISIDORe), International
Barcode of Life (iBOL), EUROfusion
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Agency (NSTDA), UK National Epitaxy Facility (NEF)

o©

RI Ecosystems:
typology and
examples

Broadening data collection and
collaboration at regional or global scale

e.g. Global Ecosystems Research Infrastructure
(GERI), Argo, Earth Biogenome Project (EBP)
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Lobbying and exchanging on
issues of common interest

e.g. European Intergovernmental Research
Organisations Forum (EIROforum)

Sharing good practice

and optimising resources

among similar RIs

e.g. League of European Accelerator-based
Phaton Sources (LEAPS), Ocean Facilities
Exchange Group (OFEG), RADIONET consortium

Increasmg dCcess opportumtles

for broad user communities

e.g. Engineering Research Infrastructures for European
Synergy (ERIES), LaserNetUS, Japan Advanced Research
Facility Programme (ARFP)




A dual rationale, pertaining to the benefits to
// ecosystem members and users

@ected impact on the Rl members: \ / \
Expected impact on the RI users:

* Increased visibility and increased influence

 Increased chance to get funding (project

« Coordination and integration of the member :
funding)

RIs’ activities
 Facilitated and simplified access to RI

«  Supporting research on common : : :
equipment (centralised access mechanism)

ambitious/complex goals
 Increased access to data, data products

and data services (centralised data portal,
standardisation)

« Coordinating or centralising RIs’ proposal
management or peer review systems

« Sharing and thereby optimising human,

: .  Access to a larger diversity of equipment
material and capital resources

(more chance to be adapted to the project)
« Sharing technologies, techniques and

N AN /
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Lessons learned from the survey interviews:
// Main achievements

4 )
Structuring the

relevant research
domain landscape

- /
C R 4 . : ™\
Broadening the use RI Self-identity
of the RlIs to other Incregsmg the
domains ecosystem attractiveness of
- % \_ the Rls )
4 N

Increasing the
impact of the Ris in

top sciences
N J

Restricted Use - A usage restreint




Lessons learned from the survey interviews:
// Addressing complex societal challenges

/

\

C&)operat%n tEatween%l {cosyste}s

o

/

o

Rl ecosystems
developed for a
specific challenge

J

\

Complex
societal
challenges
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/

/

Opportunistic use
of Rl ecosystems
capacities

\

J




Lessons learned from the survey interviews:
// Geopolitical influences

/

o

o

Major Crises
(e.g. Covid-19)

National and international politics

J

\

National security

-

Large top-down
funding

~

)\ RI / programmes
ecosystems - J




Lessons learned from the survey interviews:
// Sustainability

ﬁeed for good governance \ ﬁeed for financial resources

 Membership fees are not enough to

» Legal models are poorly adapted support ambitious projects

(particularly for international

ecosystems) » Very few funding mechanisms for Rl
« Legal structures often need to e(.:osyet,ter.ns
evolve overtime to allow for new * Diversity in membgrs creates
activities challenges for getting support
(uneven commitment and different

« Flexibility is very important
(membership will evolve over time)

» Lots of difficulties in getting support
\ / \for international ecosystems /
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Lessons learned from the survey interviews:
// User and data access

/ \ ﬁa\ta access policies \
U

ser access facilitation . Efforts towards data policy

« Development of common access harmonisation between members
portals (one-shop-stop) (remains challenging)

« Standardised proposal submission « Common access portals and
procedures standardisation of data access (but

* Pooled training resources for new many obstacles, not just technical)
users * Increased awareness of

e Increased demand from users to cybersecurity issues (sharing of

access different facility types good practices)
\ / \Ongoing efforts for better use of AI/
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Lessons learned from the survey interviews:

// Human resources

/

Staff exchange

o

\
Enhanced career

mobility and

opportunities
J

RI
ecosystem

User training

Staff training

J
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/ / ChecKklist for RI ecosystem managers

Agreeing on strategic priorities and common objectives is critical to the success of RI
ecosystems

Rl ecosystems need to be reactive to emerging constraints generated by the evolution of
the global political context

Rl ecosystems require structured agreement between their members

Innovative business models that provide the sustained resources required for the
ecosystem’s operations need to be developed

Participating Rls in an ecosystem must have clear understanding/agreements related to
data and user access

Human resource policies adopted at the Rl ecosystem level should foster a level of
integration that leverages training and staff development of its individual Rls

An emphasis must be placed on clearly articulating the added benefits and value of the
collaboration to all relevant stakeholders

seminar
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/ / Vision of future RI ecosystems

Composition? Ecosystems
composed of heterogeneous
Rls in size/organisation are the
most likely, with a push for
more interdisciplinarity

o

\

J

Key driver: Facilitating
scientific breakthrough/frontier
research and address complex
and multidisciplinary
challenges

.

\

/ 4

Future RI
ecosystems

/

collaboration

-

Key challenges: Sustainability
and barriers to international

J
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Ny

dimension

o

Where? New RI ecosystems
will likely have a regional

~

Key supporting policies:
Include ecosystems in national
strategies and dedicated
funding streams

o

\

J




/ / Key Policy recommendations

. Recognise the unique value of Rl ecosystems in supporting scientific advance and addressing
complex societal challenges.

. Incentivise participation of Rls in Rl ecosystems (e.g. including this objective within their strategic
mission).

. Encourage existing international for a (i.e. the International Conference on Research
Infrastructures (ICRI)) to consider the role of Rl ecosystems in the research landscape and
provide opportunities for Rl ecosystems to share good practice and lessons learned.

. Incorporate an ecosystem view in country/agency strategic exercises and roadmapping, therefore
incentivising RI collaboration and synergies, particularly at international level where collaboration
between Rls remains challenging.

. Explore various models of cooperation that can respond to the need of Rl ecosystems.
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/ / Key Policy recommendations

6. Propose sustainable funding models to RIs to stimulate the creation of Rl ecosystems and
incentivise Rls to join existing ecosystems, with enhanced efforts to include the participation of
Rls from emerging economies.

7. Include in Rl ecosystems objectives the task of developing shared digital platforms and data
access mechanisms and policies as well as standardised data format to enhance the usefulness
of the data produced by their members.

8. Leverage the RI ecosystems capacities in training, staff development and mobility, and skill
transfer to the economy.

9. Develop common approaches to impact assessment and building evidence to support advocacy
activities and future funding applications for all member facilities and for the Rl ecosystem.

10. Develop common actions within Rl ecosystems in security risk assessment and risk mitigation
through the sharing of good practice, raising awareness and developing shared principles.
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// Changing context

* Growing strategic competition and the return to power politics
* National security and economic security intertwined

* Research security and technology security/sovereignty are
merging

* |Increasing pressures to integrate civil and military research and
Innovation

* |Increasingly difficult to separate fundamental research from
applications, e.g. guantum and Al

* Changing dynamics for international cooperation and open
science (open as possible, closed as necessary)
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